Starting ASCI - possible lessons to be learned




The Problem

July 3,1993

President Clinton:

» Continue Moratorium on Testing

+ Seek a Comprehensive Test Ban Treaty

- And Direct the DOE +to:

"establish a stewardship program to ensure the preservation
of the core 1ntellectual and technical competencies
of the U.S. in nuclear weapons."



Goal:

Develop simulation tools to attack problem

Assets in 1993:

3 labs,
“Supercomputing” industry

Defense Programs advanced computing budget ~ $10 M/yr



TOP 500 list - June 1993
Speed in Gigaflops

1 TMC 59.70  Los Alamos National Laboratory
CM-5/1024/ 1024 131.00 USAS

2 TMC 59.70 National Security Agency
CM-5/1024/ 1024 131.00 USAS

3 TMC 10.40  Minnesota Supercomputer Center
CM-5/544/ 544 70.00 USsAS

4 TMC 3040 NCSA
CM-5/512/ 512 66.00 TISAS

3 NEC 13,20 NEC Fuchu Plant
SX-3/44FR/ 4 26.00 Japan/1990

] NEC 20,00 Atmospheric Environment Service (AES)
SX-3/44/4 2200 Canada/1991

7 T™C 1510 Naval Research Laboratory (WEL)
CM-5/236/ 256 33.00 TUsAM992

8 Imtel 13.90 Caltech
Delta’ 512 2048 TUSA/

9 Cray/5GI 13.70 Cray Research
Y-MP C916/16256/ 16 1524 USAS

10 Cray/SGI 13.70 DOE/Bettis Atomic Power Laboratory

Y-MP CO16/16256/ 16 1524 TISA1993

17 Cray/5GI 13.70 Lawrence Livermore National Laboratory
Y-MP C916/16256/ 16 1524 TJIS5A/1992

116 Cray/SGI 1.14 Sandia National Labs
Y-MPE/B864/ 8 267 USAS



Management Specifications:

Talk to designers - not geeks

Get with non-geek computer company:
align with a commercial business model

Each lab a leader

Work toward a measurable goal



Numerical Goal

No of operations/run time of problem

Resolution - size of feature
Dimension - 3D
Physics fidelity - a lot

Run time: 2 weeks

100 teraflops (100,000 gigaflops)
By 2004 - designers “gone”
Validation with real designers.



Subsequent Management Specifications

1) Visualizing of results - designers like to look

2) Academic alliances
- fill the pipeline with smarties
- validation on “testable” large multidisciplinary problems



Team




TOP 500 list - November 2005

Speed
in gigaflops

BlueGene/L - eServer

DOE/HN5ASLLHL .
1 United States Blue Gene Solution 131072 2005 280600 (367000
IBM
|BM Thomas J. Watson Ressarch BGW - eServer Blue Gene
2 Center Solution 40960 2005 (91290 (114688
United States IBM
SC Purple - eServer
DOE/HMSASLLHL .
3 United S pheries pb 575 1.9 GHz 10240 2005 63390 (77824
IBM
Columbia - 5GI Altix 1.5
4 [NASA/Ames Research Center/NAS GHz, Voltaire Infiniband 10160 2004 51870  |60960
Lnited States
SGI
. . : Thunderbird - PowerEdge
5  [-andia National Laboratories 1850, 3.6 GHz, Infiniband 8000 2005 38270 (64512
United States
|Dell
. . , Red Storm Cray XT3, 2.0
6 Sar.ldla Hational Laboratories GHz 10BED 2005 136190 143520
United States
Cray Inc.
7 The Earth Simulator Center Earth-5imulator 5120 2002 35860 40960
Japan HEC
MareHostrum - J520
8 Banlzelnna Supercomputer Center Cluster, PI'PC 970, 2.2 4800 2005 77910 |47144
Spain GHz, Myrinet
IEM
. . . tella - eServer Blue Gene
g  (ASTRON/University Groningen ution 12288 2005 27450  [34406.4
IEM
Oak Ridge Hational Laboratory Jaguar - Cray XT3, 2.4 GHz
10 United States Cray Inc. 5200 2006 (20527 |24960
: a5 O - alphaserver
18 ﬁitm;nml Lahnmmw sC45 1.25 GHzZ 8192 ZD0T 13880 20480
Hewl=tt-Packard




Start-up lessons from ASCI:

Define the Problem(s)

Develop measurable goals

Find leader(s)

Build team (industry, labs, academia,international)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


